Purpose: To retrospectively review our experience of the tubularized incised plate (TIP) urethroplasty in a series of reoperative hypospadias repairs or circumcised children. Materials and Methods: Between September 2001 and September 2007, 17 children (mean 4.6 years, range 7 months to 15 years), were referred for hypospadias re-operation. Some of these patients had previously undergone circumcision and missed hypospadias. In all cases, the TIP urethroplasty was covered with an additional layer of subcutaneous tissue or dartos flap. The original location, associated complications and results were recorded. Results: There were 4 (30.7%), incidences of complications of TIP re-operation, 2 meatal stenosis, one stenosis with small fistula and one dehiscence. Re-operation was necessary in only one patient of our series (7.6%) and the others were cured by dilatation. No complications occurred in the circumcised patents. Conclusion: Using TIP urethroplasty as described by Snodgrass, is a suitable method for treating primary and re-operative cases. It can also be used successfully in patients, who do not have a healthy skin flap and in circumcised patients when there is a lack of foreskin.
INTRODUCTION
Numerous methods for repair of hypospadias have been introduced. However, urethrocutaneous fistula or neourethral dehiscence was the most troublesome complication. These problems are the main difficulty in re-operations, because in these cases urethral reconstruction is required, but only a small amount of penile foreskin is available. On the other hand, the vasculature of previously operated tissues may be suboptimal, resulting in further complications. In 1994, Warren Snodgrass described a procedure using tubularized incised plate (TIP) urethroplasty with excellent results (1) . The TIP urethroplasty has also to 15 years) were referred for hypospadias repair or re-operation. Four patients had fistula after circumcision due to the aggressive use of cautery and thus were excluded from this study. Seventeen [17] patients had a failed hypospadias repair or circumcised without reconstruction, while 113 had primary hypospadias.
This study included 17 patients (aged 18 months to 15 years, mean 4.6 years) who had previously undergone 1-to 3 failed hypospadias repair or circumcision. The previous techniques utilized Mathieu repair in two, Thiersh-Duplay in four, failed on lay flap in one and unknown in six ( Table-1 ).Also, four [4] children were circumcised without hypospadias repair. Glanular hypospadias also were excluded from this study. The interval from the last surgery to TIP re-operation was 6 months to 11 years. Testosterone was administered in 3 patients prior to re-operation.
After the primary evaluation, tubularized incised plate urethroplasty was performed for correction of complications related to the previous hypospadias surgery. All of the re-operations were performed by the same surgeon.
After general anesthesia, a stay suture was placed through the glans for traction. Then the penis was degloved and any meatal stenosis or fistula opened widely, to prevent subsequent stricture formation. An artificial erection was carried out for ventral curvature, as a necessary step. Dorsal placation was performed on 3 patients. Parallel incisions separated the glans wings from the urethral plate and the plate was incised in the mid-line as described by Snodgrass (1) . A 6F or 8F stent was passed into the bladder for post operative urinary diversion, then, urethroplasty was performed using subcuticular 6/0 vicryl interrupted sutures. The epithelium of the urethral plate was inverted toward the lumen to avoid fistula formation. Care was taken to avoid suturing the distal urethral plate too snugly, which may result in meatal stenosis. Usually only 1 or 2 sutures beyond the mid glans level of the plate were needed, leaving the neomeatus oval in configuration (3) . In long neourethra, we used a ventral dartos pedicle to cover the repair, while the second layer was placed by adjacent dartos and peri-urethral tissues and in some patients with a satisfactory prepuce we used dorsal tissue. In circumcised patients, the neourethra was covered with a mini pedicle of subcutaneous tissues dissected from the small remained dorsal skin. Because the urethral plate was intact in these patients, the urethroplasty was easier to perform.
The catheter within the urethra was secured distally to the glans with the traction suture. A compression dressing was applied. All patients were discharged from the hospital one day after surgery. Catheter and dressing were removed after four days. Patients were examined twice in the first month, with follow-up within a 6 month period. Patients who had an acceptable cosmetic appearance and voided from the end of the penis with no difficulty were considered as successful surgery.
RESULTS
The demographic characteristics of patients are presented in Table- 1. The mean follow-up after surgery was 15 months (range 4-24 months). There were four complications; a four-year old boy that was referred after a failed repair by on-lay flap technique. It was our first experience and we placed a small Foley catheter at surgery instead of a stent. The day after surgery he developed severe bladder spasms. Subsequently, the patient's glanuloplasty dehisced which required re-operation. Two children developed meatal stenosis that responded to 2-3 times calibration. The fourth child developed a pin hole fistula and stenosis. After 6 weeks calibration (twice per week), both of them were cured. The remaining 13 patients including circumcised patients had excellent results, i.e. a strong and vertical urinary stream was observed and the slit-like meatus was constructed at the tip of the glans (Table-1) . We had no complications in the four circumcised patients with hypospadias.
COMMENTS
In the correction of complicated hypospadias, it is preferable to use vascularized preputial or penile skin. When genital skin is unavailable or insufficient, it may be necessary to choose extragenital tissues such as skin, bladder mucosa and buccal mucosa, in order to complete a successful repair. Duckett et al. (5) comment that buccal mucosa grafts are the best urethral replacement for redo surgery and for stricture disease, and the meatus will be durable. In contrast, hypospadias repair with Snodgrass incised plate urethroplasty in primary cases, has gained widespread acceptance because it is versatile, and has the advantages of reliably creating a vertically oriented meatus, while having a lower complication rate than other techniques. These excellent results have been reported in literature as primary repair (1, 3) . Although the use of Snodgrass urethroplasty has been extended from primary to re-operative hypospadias (2,4,6,7), these reports do not appear to be very conclusive.
In the present series, we had 4 children in which the circumcision was performed by general physicians who overlooked their hypospadias. This was a new experience for us and despite the lack of prepuce, TIP technique had excellent results for these patients and without any complications (Table-1) . Although the number of cases was , apparently limited, absence of the prepuce did not worsen the success rate of the procedure.
In another group of patients (n=13), our complications rate (30.7%) was related to four patients: i.e. two meatal stenoses, one stenosis with a small fistula and one dehiscence. Comparing these two small groups, it seems that the scar tissue on urethra is more important than lack of tissue for the flap and moreover influences the results. This study, and also the report of Yang et al. (8) , demonstrated that the meatal stenosis is the most frequent form of complications in re-operative TIP urethroplasty especially in distal types. Although a wide neomeatus has been made, the meatal stenosis had the most complications. If we ignore circumcised patients (non re-operated hypospadias), results would be similar to Snodgrass and Lorenzo (3) who reported the usage of TIP urethroplasty to repair proximal hypospadias (33%). Although their cases were proximal, complications in re-operation (2) were 3 in 15 (20%), and is similar to those reported by Shanberg et al. (6) , and Borer et al. (9) 24%, 15%, respectively. It is very important to note that in only one patient of our series, re-operation was necessary while others were cured by dilatation; this indicates that the ultimate success rate without another operation was 92.4%. We had a patient with dehiscence glanuloplasty that underwent a successful second redo tubularized incised plate urethroplasty re-operation and responded satisfactorily.
Shanberg et al. (6) described the creation of a dartos flap from subcoronal shaft skin and reported only one fistula among their 13 patients. Çakan et al. (10) reported TIP urethroplasty, in 37 re-operative patients with a success rate of 78.4%. The satisfactory outcomes were higher in patients < 5 years. El-Sherbiny et al. (7) and others (11, 12) also reported the complication rate for hypospadias in adults being higher than children, however, in our series, they were not different. In Elicevik et al. series, the overall complication rate was 26% and the ultimate success rate of tubularized incised plate urethroplasty reoperation after treatment of complications was 97% (13).
For prevention of fistula, when possible, the neo-urethra was covered with a blanket of tunica vaginalis or some other buffering vascularized layer as an alternative flap for multilayer coverage of the urethroplasty. Therefore, the incidence of fistula was only one case that could be due to meatal stricture. Meatal stenosis is the most reported form of complication and usually responds to dilatation. Although uroflowmetry was not performed, meatal stenosis was evaluated clinically. Based on the opinion of Duckett et al., flowmetry is a good objective measure of caliber, but observation of a good full stream is subsequently more revealing in follow-up. Ideally one should have both (5) .
The limitation of our study was the degree of scarring of the plate, because the most of our cases had a small scar on urethral plate and none of our patients had previously undergone a TIP urethroplasty repair. The authors conclude that this technique is adequate for patients with a heavily scarred urethral plate.
In conclusion, using the TIP urethroplasty as described by Snodgrass et al., is a suitable method for treating the re-operative cases. It can also be used successfully in patients who do not have a healthy skin flap and for circumcised patients when there is a complete lack of foreskin.
EDITORIAL COMMENT
The authors report their experience with tabularized incised plate urethroplasty (TIPU) for hypospadias repair in 13 patients after previous failed attempts and in 4 after previous circumcision. Five patients experienced post-operative complications and 1 eventually required re-intervention. The authors conclude that the TIPU repair is a viable option even in such complex cases.
Although the conclusion is acceptable, patients with previous failed repairs and those with previous circumcision should be differentiated. In the latter, the issue is the lack of tissue for second-layer coverage of the urethroplasty, which may expose to an increased risk of fistula formation; in redo cases, instead, there might also be the issue of the presence of a scarred urethral plate unsuitable for the urethroplasty.
Indeed, in the absence of preputial tissue several alternatives exist for second-layer coverage of the urethroplasty accounting for the absence of increased morbidity in circumcised patients (1) . For mid-shaft or distal hypospadias, as in the current series, the best choice is, in our opinion, the Y-to-I spongioplasty (2) . This is performed rotating over the urethroplasty suture the residual spongiosum remnants, normally located underneath and laterally to the urethral plate. In order to achieve a double-layer coverage without overlapping sutures, a dartos flap based on the hypospadic meatus can be flipped over the re-approximated spongiosum. This is indeed the kind of coverage we also use in patients elected for preputial reconstruction.
Second-layer coverage can prove trickier, instead, in secondary repairs due to the paucity of good quality tissue available. Dartos flaps can often be mobilized laterally to the urethral plate and crossed above the neo-urethra in a "double breast" fashion. In a few cases, however, use of a tunica vaginalis flap can be the only option (3) .
With regard to the degree of urethral plate scarring in redoes, if the plate appears healthy and supple, even despite previous hinging (4), a redo TIPU repair is worth attempting. This was indeed the case in all the patients in the present series where, however, it is of note that the vast majority of secondary repairs had a distal hypospadias, and had had only one previous surgery. The scenario might be quite different in cases with more severe forms of hypospadias and multiple previous failed repairs. Under these circumstances, the urethral plate can be severely and grossly scarred. If so, urethral plate substitution is, in our opinion, advisable and a two-stage oral mucosa urethroplasty is the procedure of choice (5).
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EDITORIAL COMMENT
The manuscript clearly reports the experience using tubularized incised plate (TIP) technique in 17 patients, 13 of them undergone previous hypospadias failure with different techniques (Mathieu in 2, Thiersh-Duplay in 4 and, failed on-lay flap in one and unknown in 6), the remaining 4 patients were circumcised patients with intact urethral plate. In patients with intact urethral plate no complications were described. Instead, complications were observed in patients who underwent failed urethroplasty that causes scarring of the urethral plate. Reading this study, TIP urethroplasty continues to be the first surgical choice in hypospadia repair.
Otherwise, in those cases with urethral plate too scarred and where urethral vascularization has been compromised by previous surgery, we believe that it would be interesting to use a modification of the tubularized incised plate technique by adding a dorsal free buccal or lingual mucosal graft in the attempt to avoid meatal stenosis.
Under these conditions, most authors have proposed a one stage procedure using the graft as a ventral onlay or tube, with a complication rate of 32% and 50%, respectively (1), Snodgrass and Elmore (2) reported on dorsal buccal mucosa grafts in a two stage operation with the overall success rate of 65%.
In 2008 
In this article, authors retrospectively reviewed the outcome of tubularized incised plate urethroplasty (TIPU) for hypospadias reoperations and repairs in circumcised patients. In their experience, 4 of 17 cases had complications. While reoperation was required in 1 case, the other 3 cases whose complications were meatal stenosis in 2 and stenosis with small fistula in 1 were cured by dilation. The authors concluded that TIPU is a safe and efficacious procedure for hypospadias reoperations and repairs in circumcised patients.
Currently, TIPU is widely accepted for primary repair of distal hypospasias and hypospadias reoperations. One of the key points in this procedure in reoperative cases would be quality of urethral plate. Several studies reported in the literature have suggested that complication rate increases in reoperative cases if the urethral plate has been resected or is obviously scarred (1,2) . Therefore, careful estimation of urethral plate is crucial if TIPU is planned for hypospadias reoperation.
The other key point is reinforcing layer of neourethra. Spongioplasty and neourethral coverage with dorsal dartos flap are commonly used in primary repair by TIPU to reinforce neourethra (3, 4) . However, urethral sponge tissue beside the urethral plate is usually unavailable in reoperative cases. Hence, neourethral coverage by dorsal dartos flap would have more important role to prevent complications. In circumcised cases as reported in this article, dorsal dartos flap may be inadequate to reinforce the neourethra though urethral sponge tissue neighboring the urethral plate is preserved for spongioplasty. In such cases, authors made efforts to cover the neourethra with pedicled subcutaneous tissue. Tunica vaginalis is also reported as an alternative tissue for neourethral coverage if subcutaneous tissue may be inadequate to reinforce the neourethra (5). These procedures for coverage are quite important and should be performed to prevent operative complications.
I agree with authors that TIPU is safe and effective for hypospadias reoperations. However, preoperative estimation of urethral plate as well as access to information of previous surgery should be done to decide the surgical procedure in reoperative cases. Also, during surgery, neourethral coverage with well vascularized tissue should be performed to avoid complications.
